This paper documents and examines the rise in mortgage usage among older Americans over the past 30 years. It uses data from a variety of sources including the Health and Retirement Study, Decennial Census, American Community Survey, Survey of Consumer Finances, and the American Housing Survey. We begin by documenting the large increase in mortgage usage among older Americans across age and income distributions. We then use regression analysis to test for causes of the mortgage increase and subgroup heterogeneity, in particular focusing on changing health, bequest motives, and tax policy incentives. This paper found that:
Introduction
In the United States, the share of all households over age 65 is increasing to the point where one in five household heads will soon be in what are labeled as 'elderly' (Poterba, 2014) . At the same time, older households are holding an increasing level of debt (Consumer Financial Protection Bureau, 2014; Vornovytskyy et al., 2011) . According to Census data, in 2015 3.6 million more households aged 65 and older had a mortgage than in 2000, increasing older American mortgage usage by thirty-nine percent. Meanwhile, households under 40 have 4 million fewer mortgages over the same time period.
A traditional life-cycle savings model predicts that individuals borrow at younger ages, then pay off debt and decumulate assets in retirement. Mortgage debt used to buy a home is an example-households borrow at younger ages to buy a home, pay off the loan and then use that asset to consume housing as they age-so called 'imputed rent'. Based on this, older households should be less likely to have a mortgage. However, Figure 1 shows that the rate of older households holding mortgages over time is rising relative to other cohorts. For example, Census data in Panel B of Figure 1 show the rate of holding a mortgage has increased from roughly 10 percent of households near age 70 in 1980 to close to 40 percent by 2015-almost four times the level three and half decades prior. Home mortgage loans are typically the largest loans households take on, and the amortization schedule on these loans means as the loan term expires, the borrower owns the property free and clear of any debt. Yet, recent trends show the rate of older borrowers paying off mortgages is declining. This begs the question, why are seniors increasingly holding mortgage loans as they age?
Some observers suggest that rising levels of debt for older Americans presents a serious problem (Pham, 2011) . For example, a report by the Consumer Financial Protection Bureau (2014) claims that "rising mortgage debt is threatening the retirement security of millions of older Americans." Recent work by (Mayer, 2017) highlights increasing debt among retirees relative to financial assets, reporting that in 2012 40 percent of homeowners aged 65-69 have more mortgage debt than their financial assets, up from 28 percent in 1992. If older homeowners hold mortgages and are burdened with making mortgage payments as they exit the workforce in retirement 1 , they have an added monthly expense, potentially crowding out consumption of other welfare enhancing goods, such as health care, food, and prescription drugs. However, given longer life expectancy and extended labor force participation rates of older workers, and improving health status, households may optimally choose to maintain mortgage debt later in life. Moreover, income tax, es-1 tate tax and other incentives may favor holding mortgage debt, combining with life-cycle factors and bequest motives, to make mortgage holding more favorable for more recent elderly cohorts than prior generations.
Older households have three general attributes that make their mortgage choices interesting to study. First, this population has reduced income uncertainty, as they are less likely to have unemployment shocks, and relatively stable income from Social Security and any pension income. They are also more protected from health care expense shocks given Medicare coverage.
Second, elderly households are less location constrained, since they are less likely to be commuting to work, and are unlikely to have school-age children. Given lower opportunity costs of time, these households also have lower transaction costs of moving. 2 Combined with greater locational flexibility, these factors could encourage households to sell their homes and then rent or downsize to a lower cost property that does not require financing. Selling a home frees up home equity than can be used for investment or consumption.
Third, the boom-and-bust housing cycle of the 2000s had a dramatic impact on home values and access to mortgage debt. As shown by Bhutta and Keys (2016) , unprecedented real housing gains in the boom period, combined with low interest rates, led to high rates of equity extraction among homeowners. As home values plateaued and then declined, homeowners in many parts of the country faced large losses and even home foreclosure. The house price decline was most problematic among borrowers with lower downpayments, early in their loan repayment schedule, who had a negative income shock. Older households may have been less likely to have had an unemployment shock in the recession, and more muted income declines relative to younger households. This likely protected them from defaults, but still exposed their household balance sheets to the full brunt of the housing bust as home values declined. Lower home values may have also delayed older household's plans to sell their homes or downsize, leaving households to maintain their current home and mortgage. Older households may have also been indirectly impacted by the recession through their adult-aged children who needed in-kind or cash inter vivo transfers, which could delay paying off a mortgage. The net effect of this volatile period on the mortgage decisions of older households remains ambiguous.
This study provides a deeper understanding of the prevalence of mortgages among older households. First, we ask how the underlying trend in elderly mortgage rates has evolved over time, using four complementary datasets: the Health and Retirement Study (HRS), the Survey of Consumer Finances (SCF), the American Community Survey (ACS) and related Census data, and the American Housing Survey (AHS). Second, we investigate the extent to which some subgroups within the elderly population have greater growth in the rate of mortgage borrowing. Third, we explore policy and economic changes in recent decades that could contribute these shifts towards elderly mortgage borrowing.
This study complements recent work by Mayer (2017) and Lusardi et al. (2017a) which both consider housing finance choices among older Americans. Mayer (2017) documents evolving trends in homeownership and mortgage finance among older adults over the past several decades. He reports that while homeownership rates among older adults has been increasing over time, that mortgage usage has also been increasing without a corresponding increase in financial assets as well suggesting the financial stability among retirees is getting worse. Lusardi et al. (2017a) uses data from the Health and Retirement Study from 1992 Study from , 2004 Study from , and 2010 to show that recent cohorts entering into retirement have taken on more debt than in the past, largely to purchase higher priced homes with smaller down payments. We also observe this trend, but we show an increase in mortgage debt for post-retirement households. We further build upon Mayer (2017) and Lusardi et al. (2017a) by examining the heterogeneity in these trends and potential rational explanations for the increased debt load.
Increasing mortgage borrowing could have significant implications for the financial wellbeing of retired households. Given historically low mortgage interest rates, households may simply be exploiting financial arbitrage between investment and borrowing rates. Households could be able to increase long-run consumption and reach a higher level of welfare. In recent work, Goodman and Mayer (2018) provide evidence that even over the boom-bust housing cycle owning a home was generally financially advantageous relative to renting. However, borrowing could be a risky strategy, especially if households cannot maintain payments and default on their loans. If households are borrowing mainly to tap home equity for consumption, and lack the ability to service debt payments, then rising debt levels may suggest potentially worsening outcomes for households.
Using four datasets, we explore the phenomenon of debt holding by older households. We document that older households are more likely to hold a mortgage, and have larger mortgages, than in previous decades. This rise in mortgage borrowing has been steady over time and consistent across income groups and geographic regions. Perhaps unsurprisingly, the largest explanatory factor for increased mortgage borrowing is increased homeownership among older Americans. Yet even conditional on homeownership, mortgage borrowing has risen considerably. Other factors contributing to increased mortgage borrowing include tax subsidies, rent-to-price ratios, and increased housing consumption. Many other observable factors such as changes to income, education, bequest motives, or kids do not appear to be driving increased mortgage borrowing. There are no signs these borrowers are defaulting at higher rates, and these households appear to have more assets as their debt levels rise. Instead it appears in recent years older homeowners have been holding on to their homes, extending the terms of their mortgages to potentially smooth consumption and access more liquid savings, or refinancing to access equity. Whether these patterns are sustained as housing prices continue to increase, income tax laws change, and interest rates increase, will be important to monitor over the next decade.
Background
Younger households with higher expected future income and little current savings can use debt to smooth consumption over the life course. As households' ages and incomes peak, these households can pay down and eliminate this debt while saving for retirement. The prediction from standard models is that older households will hold relatively less debt than younger households. As households age, they can take on one of three housing situations:
(1) Own a home outright, without a mortgage; (2) own a home with mortgage; and (3) rent a home, either for cash, or a no-cash rent, such as living with relatives. An increasing number of older households are choosing option (2) and this paper seeks to understand why.
Mortgage debt is used to finance a property, typically an owner-occupied residence that offers a stream of housing consumption to the owner. The standard U.S. mortgage loan has a 30-year repayment term. This means that a mortgage originated when a household is 30 would naturally terminate by age 60, assuming no refinancing, prepayments, or selling of the home. Households who take out a mortgage at older ages could still pay off the loan ahead of schedule, use savings to pay off the balance, or sell the home to pay off the loan.
Older homeowners who lack assets to pay off their mortgage can sell their homes, and then use the proceeds to fund consumption or investments while renting a home. Renting may also be a way for aging households to avoid directly paying increasing property taxes (Shan, 2010) . Older homeowners can also downsize their living space by selling their home and renting a smaller housing unit. Rental properties typically require less physical maintenance, which could be attractive to older households with physical limitations (Golant, 2008a,b) .
Despite these potential benefits, the general trend is not for older households to transition from homeownership to renting. Painter and Lee (2009) study the housing tenure decisions of older households using the Panel Survey of Income Dynamics and conclude that age does not directly relate to households transitioning from ownership to renting. Shocks such as having a lower health status or becoming a single head of the household are more predictive than age alone. While there have been changes in the delivery of health care that may facilitate older households staying in their homes in spite of health shocks, there is also not strong evidence health care policies are contributing to more homeowner-ship among the elderly (Engelhardt and Greenhalgh-Stanley, 2010) .
Older households may prefer homeownership since it could provide more predictable housing costs than rental markets subject to annual contracts (Sabia, 2008; Sinai and Souleles, 2005) . Aging households may also prefer owner occupied homes to be able to control the level of investment they make in home maintenance. Aging homeowners can smooth consumption by forgoing home maintenance, essentially reducing the equity value of the home over time and consuming what would have otherwise been spent on home repairs (Gyourko and Tracy, 2006) . Another factor that may contribute to homeownership of older households is the steady rise in Social Security benefits, which reduce income uncertainty in retirement (Engelhardt, 2008) . Overall, the evidence suggests that older households tend to remain in owner occupied homes as they age (Golant, 2008a,b) . This leaves the question: why are older households more likely to use a mortgage than before relative to other age cohorts?
There are several reasons why home-owning households may strategically maintain mortgage debt as they age. First, financial planners counsel households on the tradeoffs of paying off a mortgage as part of retirement planning (Nason, 2017) . Since mortgage interest rates are often a low cost form of borrowing, households can leverage their portfolios by arbitraging the difference between the costs of borrowing and real rates of return when investing in markets. Such strategies can be risky, since the home is collateral for the loan and the asset values of investments and housing can decline. It is unclear that the average older household would have the ability to effectively borrow to invest, especially given low levels of measured financial literacy (Lusardi et al., 2017b) .
A second reason older households may maintain mortgage debt as they age is because of tax incentives. At the federal level, and in most states, mortgage interest is deductible from income taxes. Several studies, including Hanson (2012) and Hilber and Turner (2014) , examine the influence of the mortgage interest deduction on housing decisions. There is little evidence that the mortgage interest deduction has an impact on the extensive margin of the homeownership rate, although Hanson (2012) finds an intensive margin effect of the mortgage interest deduction on home size. While there are other tax incentives related to housing, such as the ability to deduct property taxes from income, the exclusion of capital gains from income taxes, and imputed rent from taxation, these all encourage homeownership, though not specifically borrowing or extending a mortgage.
The tax incentives of mortgages should prioritize mortgage debt over shorter-term consumer debt, such as automobile loans and credit cards, which typically charge higher rates. The tax incentives lower the effective, after-tax interest rates of mortgages, making it less costly to finance current consumption through mortgage debt than to draw down financial investments. Amromin et al. (2007) show that the tax-exemption of certain retirement savings accounts means households might be better off if they continued to borrow using a mortgage loan while putting money into retirement accounts. The authors do not find evidence of this behavior, however. Part of the issue is that the mortgage interest tax deduction requires itemizing, which typically only applies to higher-income borrowers (Poterba and Sinai, 2008a) .
A third reason households may hold mortgages as they age is the need to borrow to fund consumption. Poterba et al. (2011) show a pattern that is consistent across many studies: many households have little savings even as they close in on retirement. Home equity is one of the primary stores of non-pension wealth, especially for low-income and less wealthy families (Bricker et al., 2012) . Home equity may be one of the few ways households with little other savings can smooth spending or respond to financial shocks. Among all households age 65 to 70 in 2008, real estate represented 48 percent of nonSocial Security or pensions wealth (Poterba et al., 2011) . Several studies show households often use home equity as a source of liquidity. For instance, Bhutta and Keys (2016) use a panel of consumer credit reports to document high rates of home equity extraction as a result of increasing house prices and low interest rates in the early 2000s. They further show that households use this equity to pay down other consumer debts. Davidoff (2010) show home equity may substitute for long-term care insurance, and therefore a useful financial planning strategy. However, the value of home equity can be volatile, which presents a substantial risk for homeowners. Lusardi and Mitchell (2007) even suggest that some households in retirement have less home equity due to failure to plan ahead to pay off their mortgages.
Moulton et al. (2017) study home equity conversion mortgages, or reverse mortgages, which is a type of loan designed for liquidity constrained borrowers age 62 or older where the balance is not due until the home is sold or the borrower is deceased. They compare otherwise similar reverse mortgage borrowers to borrowers of traditional (forward) home equity mortgages, finding reverse mortgage borrowers are more likely to pay down existing debt. While reverse mortgages are subsidized by the U.S. Housing and Urban Development Home Equity Conversion Mortgage default insurance program, only a small fraction of senior homeowners utilize the product (Moulton et al., 2017; Shan, 2011) . In part this is due to the lowest income households not having sufficient home equity to produce significant financial benefits (Venti and Wise, 1991) . This summary of the literature suggests that homeownership among the elderly is likely to be persistent across successive cohorts of the same age, but offers few insights into why more recent cohorts of older homeowners are borrowing mortgages at higher rates than in the past. This study examines household and market level factors that could influence mortgage holding by older homeowners over time compared to other age cohorts.
3 Data
The analysis in this paper draws on four datasets to describe trends in mortgage holding across age cohorts. While we mainly use the HRS, we supplement our findings with three additional datasets. Below, we briefly describe each of these widely-studied datasets.
Health and Retirement Study
The HRS is a biennial panel survey designed to track the demographic characteristics, health status, and financial assets of households 50 years and older in the United States. Beginning in 1992 with an initial cohort of 12,652 respondents, the HRS's primary respondents were born between 1931 and 1941. To cover the full age distribution above 50 years, the HRS has added additional cohorts over time and as of 2014 has a sample of 18,747 people. Of particular interest for this study, the HRS collects information on housing tenure status, mortgage status and payment amount and other measures. We utilize restricted-access HRS data, which includes geographic location information at the census tract level, allowing us to include housing market variables such as house price levels, rent-to-house price ratios, and unemployment rates. In our analysis, we restrict our sample to primary respondents between the ages of 50 and 100, leaving a sample of 119,151 household-year observations between 1994 and 2014. 3
Census
We use data from the PUMS decennial Census, and 2005 , 2010 American Community Survey to document the rate of older households owning homes and having a mortgage. We use a random sample of about a half-million households from each wave of these Census data, again excluding households younger than 50, and older than 100. There are a total of six waves, covering a 35 year period. This dataset gives us the longest time horizon with which to study mortgage rates. Throughout, we refer to this as the Census data for simplicity.
Each observation in the data is a household, reporting on the prior year. The Census data include housing tenure (rent, own with a mortgage, or own without a mortgage). We observe the age of household head, household income, household size, martial status, and state of residence. In addition, it includes state identifiers. However, the Census data do not include information regarding household assets.
Survey of Consumer Finances
The SCF data provide a comprehensive look at households' personal finances. The study is repeated cross-sectional data administered by the Federal Reserve Board in conjunction with the Department of the Treasury with triennial surveys since 1983. The greatest advantage of the SCF relative to the HRS and Census data is the detailed collection of household financial attributes including total assets and net worth, mortgage usage, home equity, pensions, savings, and delinquent debt payments. While the SCF contains questions not included in the HRS or Census, it does not provide geographic identifiers to protect confidentiality of respondents. Since the earliest SCF surveys to not contain our variables of interest, we begin our analysis with the 1989 survey.
American Housing Survey
The AHS is conducted by the Census Bureau for the Department of Housing and Urban Development. Collected biannually since 1973, the AHS is the most comprehensive national panel survey on housing, containing a battery of questions related to the characteristics of housing units and occupants, including homeownership, home improvements, mortgages, and housing costs. However, the dataset does not have a large sample of housing units occupied by older Americans, and it does not contain the detailed financial measures of other datasets. We only use these data to plot trends over time.
Trends in Mortgages, Homeownership, Wealth and Retirement
We begin by documenting the rate and level of mortgage debt over the past thirty years. Increased mortgage borrowing is partly due to increasing homeownership rates among older Americans. Figure 2 reports homeownership rates by age using data from the Census. Between 1980 and 2015, homeownership rates actually decreased for those under 50, likely due to marriage and career trends for this group. 4 While homeownership rates steadily increase as households age, they peak around 80 percent when households are in their 60s. The interesting pattern occurs after the intersection of homeownership rates 4 Gruber et al. (2017) point out a comparable trend in Denmark. 8 in 2015 (and to a lesser extent, 2000) with rates of previous years near age 65. Younger households in 2015 are less likely to be homeowners than in previous years, and older households are more likely. In fact, the largest absolute change in homeownership rates between 1980 and 2015 is for the 80-84 age group, which has increased homeownership rates by 18 percentage points. Figure 3 uses the HRS waves from 1998 to 2014 by age to illustrate trends in wealth (in constant 2014 dollars) and retirement rates. The general pattern in Panel A is wealth accumulates as households approach retirement ages, then plateaus or declines. Wealth is lower in 2010-2014 than 2004-2008 , reflecting the economic cycle. Only the older 1998-2002 data show a decline in wealth with age. That trend is similar using the proportion of households by age with wealth of at least $50,000 (Panel B)-decreasing at older ages for the earlier cohorts and flatter at older ages for more recent cohorts. Figure 3 Panel C displays the share of households who are report being retired from work. Here the patterns are very similar across age cohorts where most households transition to retirement between ages 60 and 70. Changes in work or retirement do not seem to have changed in recent age cohorts the way that wealth holding has.
Empirical Strategy
To determine the change in mortgage prevalence across cohorts and over time, we estimate Equation 1 using the HRS, SCF, and Census data for each time period. Each sample allows for different measures, including different degrees of information regarding the geographic location of the respondent. We focus on household heads in two groups, age 65 to 79, and then age 80 to 100, compared to those slightly younger, aged 50 to 64. When comparing the 65 to 79 cohort to the 50-64 cohort, we will plot the estimated difference by year. (The estimated difference between the 80-100 year olds and the 50-64 year olds are shown in the appendix.) We estimate α 1 in Equation 1 to begin to understand the decrease in the mortgage rate gap between older and slightly less older households in recent decades.
In Equation 1, Y i is a binary variable equal to one if individual household i currently has a mortgage and zero otherwise. (We choose a linear probability model for ease of interpretation, but our results are comparable if we instead use a logit.) X1 i includes number of children, logged total income, an urban area indicator, education level, race indicators, and a marital status indicator.
A2 and A3 are the second and third age cohorts comprising those ages 65-79 and 80-100, respectively. The excluded age group are ages 50-64. When we use HRS and Census data, we include δ s , state fixed effects. However, with the SCF data, we do not have access to information on the respondents' locations. We include household weights in all regressions, though the results remain consistent if we do not weight the regressions.
The coefficients represent the 'gap' between the prevalence of mortgages for 65-79 year olds and 50-64 year olds-if the estimates by year are less negative, then older households are closing the gap and becoming more likely relative to younger households to have a mortgage.
Findings
We start by estimating a baseline rate of mortgage borrowing using the specification in Equation 1. Figure 4 displays the coefficients and 95% confidence intervals of the gap between mortgage holding of households age 50-64 versus those age 65-79, for each survey year in the HRS, SCF, and Census. All models use the controls for demographic characteristics to estimate the rate of households having mortgages by year. The 'gap' is almost always negative, but the slope of the line is increasing, meaning this gap is narrowing over time as older households catch up to younger households in terms of having a mortgage. The mortgage gap between older and middle-aged generations has decreased over time.
Exploring Heterogeneity by Age Profiles
We next seek to explore heterogeneity in these changing trends. Figure 5 reports the estimated α 1 coefficients from Equation 1, along with the estimated standard errors bars around each coefficient for 65-79 year olds relative to 50-64 year olds.
Panel A in Figure 5 shows that the gap between the two age groups is smaller for those with children in the household since 2010. The trend mimics the overall trend; in most periods there is no difference in the mortgage rate between the two groups by age, controlling for other factors. The 2013 data are the exception, following the recession, the rate mortgages among of those with children in the household rises to the same levels as the younger cohort-effectively erasing the gap. This could be due to older households taking on more debt, or slowing down debt payments, in order to support their family members.
Panel B of Figure 5 shows those households where the head or spouse have a defined pension compared to those without pensions. Prior studies suggest rising levels of annuitized income may encourage owning a home, and perhaps therefore more borrowing (Engelhardt, 2008) . There is selection in play, however, since people with pensions likely had careers and access to benefits that are different in multiple dimensions from those without pensions. In most periods, the gap is smaller for those without pensions, as they are more likely to have mortgages. The trend over time is generally for a shrinking gap for both groups, however. Since fewer younger Americans today even have an option to work for a company with a pension, this trend may signal that future generations will hold mortgages longer.
Panel C of Figure 5 suggests that the decreased gap between the two age cohorts is more pronounced for those with more than a high school education initially but closes with time, suggesting that this population is becoming increasingly likely to hold mortgages over time. This could in part be due to increases in educational attainment over time. The gap in mortgage rates across the two age cohorts is less pronounced for those with high school degrees or those who did not complete high school. The trend for both groups shows a closing of the gap, with more mortgage holding at older ages.
Panel D of Figure 5 splits the sample by those above and below median net worth (roughly $500,000 in 2016 dollars). Those below median net worth are largely closing the gap between the two age cohorts: those 65-79 year olds with below median levels of net worth are equally likely to have a mortgage as those 50-64 year olds with comparable net worth by 2016. At the same time, those 65-79 year olds above median net worth remain 25 percentage points less likely to hold a mortgage than 50-64 year olds with above median net worth. This story is consistent with a potential need for consumption for those with lower levels of assets; wealth and mortgage borrowing behave like substitutes.
The bottom row of graphs of Figure 5 (Panels E and F) use the HRS to examine patterns from 1998 to 2012, again with the gap in mortgage rates for those 65-79 years old compared to 50-64 year olds, controlling for other variables. These estimates are also shown in Table 1 Panel E splits the sample state unemployment rates. The pattern here shows a narrowing gap for those households located in states with higher unemployment, consistent with borrowing to smooth consumption, or support family members to smooth consumption. Panel F uses an HRS question item about bequest intentions-here we might expect those households who plan to donate their wealth to their heirs would prefer to pass on a home free and clear of a mortgage. It is in fact the households without a bequest motive are less likely to borrow at older ages relative to those at younger ages, and the pattern of those with bequest motives shows no gap with the mortgage rates of younger households. We suspect this is mainly due to people who are more altruistic in their bequest intentions also using mortgages during their lifetime to smooth consumption and support inter vivos transfers.
One explanation for rising mortgage rates could simply be older households are more likely to own a home than before. Figure 6 shows the difference in homeownership rates for 65-79 year old households relative to the 50-64 age cohorts. Indeed, relative ownership rates are rising for older households. But the rate of households having mortgages condi-tional on homeownership is also increasing. The gap in mortgage rates really appears from 2005 to 2015. Thus, the increase in homeownership alone cannot explain the decreasing gap in mortgage rates across age cohorts. Figure 7 explores two potential other mechanisms: home values (in constant dollars) and the use of mortgages on second homes. Panel A shows the gap between home values of the 65-79 year old cohort relative to younger cohorts has increased since 2000 by a large margin-over $20,000 or about 10% of average home values. Increased housing consumption may indicate a growing preference among older households towards housing. This contributes to greater mortgage borrowing as households may not have enough financial assets to own their optimal home size outright. Panel B shows mortgages on second homes. Here again, the gap is narrowing over time, with older households more likely to take on mortgages on second homes over time. These estimates are small in magnitude, however.
Building on the patterns in home values, Figure 8 shows estimates of the relative difference in the rates of extracting home equity and refinancing by age cohorts using the SCF. The relative rates of both refinancing and cashing out equity has narrowedconsistent with the home values in Figure 7 -being used for borrowing. This is echoed in Panel B, where the gap between the cohorts in home equity is decreasing since 2007, as more equity is being extracted among older households when compared to their younger cohorts-again compared to Figure 7 this is striking. This suggests an important mechanism: older households are extending the terms of their loans to potentially smooth consumption and access more liquid savings to finance investment activities or consumption as they age at higher rates than before.
Next, we investigate the availability of liquid savings amounts over time in Figure 9 , Panel A. Liquid savings is defined in the SCF as funds in checking, savings, money market, and call accounts. Households face a tradeoff between increasing mortgage borrowing to gain liquid savings or reducing mortgage borrowing using liquid savings. The gap between 65-79 and 50-64 year olds in liquid savings varies by year, with perhaps a modest downward trend, but the confidence intervals are large. Older households have higher levels of liquid savings relative to the prior age cohort.
Higher mortgage debt is a problem if households canot service the debt payments. The pattern of loan defaults -defined as being 60 days late -relative to other age cohorts could signal that as older households take on more debt they also are more likely to default. Panel B shows older households are less likely to be at least 60 days late on any account than younger cohorts in most periods. While the difference between the two age groups has decreased from 2010 to 2016, overall, the difference in delinquency rates across the two age groups in 1989 and 2016 are not statistically different from one another at the 95% level. This is consistent with findings in Brown et al. (2016) , showing older borrowers (age 50-80) have the highest credit scores and lowest delinquency rates.
Tax Policies and Rental Markets
Next, we examine variation in the economic and policy environment over our period of interest to understand the magnitude to which they impact the gap between older and younger cohorts' mortgaged rates . We explore subsidies from the Mortgage Interest Deduction (MID) and rent to price ratios (RTP) in Equation 2.
In Equation 2, we control for the same characteristics (βX it ) from Equation 1, as well as state (δ s ) and time fixed effects (γ t ). P ist are state level unemployment rates, state level MID subsidies or and MSA-level RTPs. We cluster standard errors at the state level throughout. The excluded age group is 50-64 year olds.
In Table 1 , we report the effect of the state-level unemployment rate by age on the prevalence of having a mortgage. Here, a one unit increase in the unemployment rate increases the gap between 65-79 and 50-64 year olds by 0.2 percentage points, even as unemployment rates lower the rate of borrowing over all (0.8 per 1 unit increase in the unemployment rate). This pattern is larger and stronger for households age 80-100. This result can provide evidence that older households are using mortgages as liquidity in response to unemployment shocks for either themselves or their family. These effects are relatively small in magnitude, however.
We next investigate the degree to which subsidies from the largest tax incentive for owning a home, the Mortgage Interest Deduction (MID) vary by age. Mortgage borrowers may deduct mortgage interest from federal (and typically state) income taxes. 5 There is a vast literature studying the effects of MID on homeownership, prices, and household finance decisions, as well as a broader literature on the effects of tax policy 5 The mortgage interest deduction is the second largest tax expenditure for individuals in the federal budget at $83 billion in 2017 (Burman et al., 2008) . The deduction is primarily an incentive to borrow using more mortgage debt. Taxpayers who take the standard deduction on their federal income taxes and do not claim the mortgage interest deduction do not directly benefit from the deduction. Lower-income owners receive a smaller deduction as a percentage of income than more affluent buyers even if they itemize their deductions.
and homeownership (Gale et al., 2007) . 6, 7 While previous research investigates the effects of the MID on homeownership, home prices, and household debt, prior studies have not focused on the heterogeneity of the effects of MID by age. 8 We use changes in marginal subsidy rates within states over time to estimate the effects of the MID on mortgage rates. Since there is only one state over our period that changes MID policy, our identification strategy relies on variation within state taxes over time. 9 Table 1 reports these results. There is no MID effect in borrowing overall for those over 50. However, a one percentage point increase in MID marginal subsidy rate decreases the gap between the mortgage rate of 65-79 and 50-64 year olds by one third of a percentage point. Given that the average combined federal and state marginal subsidy rate of mortgage interest has declined 8 percentage points between 1980 and 2015, this implies changes in the MID may explain around a quarter of the relative change in mortgage usage between 50-64 and 65-79 year olds over this time period. There are no statistically significant effects for the 80-100 year old group, suggesting the decrease in the gap between the mortgage rate of those 80-100 and 50-64 is not explained by these tax incentives.
We also report the results of the interaction with the Rent to Price (RTP) ratios (see Campbell et al. (2009) for a discussion of this measure). We choose the RTP measure over a traditional home price measure to capture the opportunity cost of owning versus renting. 10 We use RTP data available at the MSA-level, although this restricts the sample. For this population, a 1 unit (or one standard deviation) increase in the RTP ratio (times 100) increases the mortgage borrowing rate overall by 2.5 percentage points. For those 65-79 year old, the effect of RTP on mortgage rates is smaller, roughly 0.7 percentage points. This suggests that among this subgroup of urban households, older households in 6 Variations exist in other countries, showing weak or mixed effects depending on the local context. For example, Jappelli and Pistaferri (2007) in Italy finds no effects of MID on homeownership or mortgage debt holding in Italy. Gruber et al. (2017) large changes in tax subsidies for owner-occupied housing were dominated by demographic and other factors. In the US, Ling and McGill (1998) and Dunsky and Follain (2000) find that when tax rates are cut, the relative tax price of mortgages increases, and mortgage debt falls. Hilber and Turner (2014) examines variation in the marginal subsidy to identify the effect of the MID on homeownership and house prices. 7 The MID is built on the premise that positive externalities exist such that communities are better off with homeowners. However, there is little empirical evidence of this in practice. One exception is that Engelhardt et al. (2010) find that when randomizing homeownership via subsidized savings increases home maintenance expenditures. There are no effects of homeownership on investment in social capital, however.
areas with relatively higher rents are more likely to have a mortgage-this could be due to limited options to move to rental housing but also because homeowners in these areas may have substantial home equity against which to borrow.
We combine all of these controls, as well as health status, wealth levels, bequest motives, state unemployment, MID and RTP to re-estimate the mortgage rate gap relative to 50-64 year olds in Table 11 . The coefficients are similar to the prior estimates in all cases. The gap cannot be explained by these factors individually or collectively. The rising rate of using a mortgage appears to be statistically significant and narrowing over time. Table 2 provides one view of how households consume when they do and do not have mortgages. Specifically, Table 2 shows that while 65-79 year olds spend roughly $80 less than those 50-64 annually on food at home, there is no effect on in-home food consumption across those with and without mortgages. However, 65-79 year olds with mortgages spend roughly $185 more on food away from home than those 65-79 year old without mortgages. This provides some suggestive evidence that 65-79 year olds with mortgages may be using some of their liquidity from increased mortgage borrowing for consumption. It is difficult to assess if this added consumption improves the welfare of households, but it at least suggests mortgage are not limiting consumption of one basic good, and to the extent food away from home is a more discretionary good, are consuming more of that type of good.
Consumption Shifts and Borrowing

Discussion
Older households are using mortgages at higher rates, and borrowing more, than prior generations. This trend is not explained by increasing levels of income or education, or cohort shifts in marriage rates, urban location or race. Neither rising wealth, nor bequest motives substantially explain rising borrowing overall or within age groups. Rising rates of homeownership are an important component of this trend-more homeowners mechanically means more households who can borrow against home equity. Indeed, mortgage borrowing among older households accelerated with the housing boom in the mid-2000s. Changes to local housing markets tax laws, and housing consumption preferences also appear to contribute to differential changes in mortgage usage by age.
Examining sub-groups of households helps illuminate these patterns. Households with below-median assets and those without pensions account for most of the increase in borrowing. Yet there are no signs of rising defaults or financial hardship for these older households with mortgage debt.
Relatively older homeowners without other assets, especially non-retirement assets, may simply be borrowing to fund consumption in the present-there are some patterns of borrowing in response to local unemployment rates that are consistent with this concept. This could be direct consumption or to help family members.
Older homeowners are holding on to their homes, and their mortgages, longer and potentially smoothing consumption or preserving liquid savings. Low interest rates may have enticed many homeowners in their 50s and 60s into refinancing in the 2000s. Those loans had low rates, and given the decline in home equity and also other asset values in the recession, paying off these loans was less feasible. There is also some evidence that borrowing tends to be more common in areas where the relative costs of renting are higher-limiting other options. Whether these patterns are sustained as more current aging cohorts retire from work, housing prices appreciate, and interest rates increase remains ambiguous.
The increase in the use of mortgages by older households is a trend worthy of more study. This is also an important issue for financial planners, and policy makers, to monitor over the next few years as more cohorts of older households retire, and existing retirees either take on more debt or pay off their loans. Likewise, estate sales of property and probate courts may find more homes encumbered with a mortgage. Surviving widows and widowers may struggle to pay mortgage payments after the death of a spouse and may face a reduction of pension or Social Security payments. This may be a form of default risk not currently priced into mortgage underwriting for older loan applicants. If more mortgage borrowing among the elderly results in more foreclosures, smaller inheritances, or even estates with negative values, this could have negative effects on extended families and communities. Appendix Table 7 . The bottom panel of Appendix Table 7 confirms the trend in the HRS data. Notes: Linear probability models with robust standard errors clustered at the state-level in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01 Each observation is a respondent-year. All models include state and year fixed effects and control for number of children, logged income, urban area, greater than high school education, race, and marital status. Unemployment rate is the state unemployment rate that year. MID is equal to the mortgage interest deduction subsidy in the state and year of the interview. RTP is annual average rents divided by average price levels in a given MSA and year. Data from the HRS. 18,210
Notes: All models include controls for minority race, marital status, and high school education indicators, as well as income level, and number of children. Panels A and B include state fixed effects. Household weights. Excluded age is 50-64. Bold indicates p<0.01 Source: Data from 1998 -2014 , 2010 PUMS and 2005 1989 -2016 
(8) 
(8) Notes: All models include state fixed effects, as well as controls for race, marital status, urban status, and education indicators, income level, and number of children. Excluded age is 50-64. Bold indicates p<0.01 Source: Data from 1998-2014 HRS.
